ABSTRACT OF THE DISCLOSURE 
A main obj e ct of th e pr e s e nt inv e ntion is to prov i d e a l iquid crystal LCD 
device element of frequency modulation mode enablesiog high speed on and off 
control of on and off of an electro-optical response at high sp e ed by switching the 
frequency of applied electric field, and furth e r T he LCD device element is 
capable of changing a frequency modulation range freely ^ from s e v e ral Hz to f e w 
score kHz or mor e . Th e pr e s e nt i nv e nt i on atta i ns th e abov e m e ntion e d object by 
providing a liquid crystal The LCD device element comprising has a pair of 
para l l e l substrat e s; conductive layers prov i d e d r e sp e ctiv e ly on facing inner 
surfaces of theso between two parallel substrates; liquid cn/stal (LC) alignment 
layers provid e d r e spect i v e ly w ith pre-tilt angle on facing inner surfac e s of these 
conductive layers; and a liquid crystal LC layer form e d in between the two th e s e 
pair of liquid crystal alignment layers ^, wh e r e in ILC iquid crystal soluble particlesj 
( compris i ng a cor e compos e d of nanopartlcles composing a core and a liquid 
crystal molecules or liquid crystal like molecules provid e d on its periphery}, are 
dissolv e d or disp e rs e d in the abov e m e ntion e d l i gu i d crysta lLC layer ^, a nd a A 
control circuit of-appliesyifHS^ voltage while modulating at l e ast f requency among 
fr e qu e ncy a nd voltag e is provided on the conductive layer for varying light 
transmittance of the liquid cn/sta lLC layer. . and under a Under a constant 
a ppl i ed voltage, an electro-optical response as a light modulat i ng d e vic e e l e m e nt 
is turned on by switching the frequency of app li ed e lectric f i e l d f rom low 
frequ e ncy t o high frequencyy and th e electro opt i cal r e spons e is turned off by 
switching the frequency from high fr e quency t o low frequency. Und e r th i s stat e , 



a ftThe electro-optical response can b eis varied also by varying voltage 
i s a h i gh sp ee d r e sponse h a ving a time constant of s e v e ra l ms or le ss . 



